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DESIGN AND DEVELOPMENT OF A PNEUMATIC GIMBAL ACTUATION SYSTEM 

Monthly Technical Report f o r  May 1966 

This r epor t  covers a c t i v i t i e s  a t  t h e  Bendix Research 
Laboratories Division under Contract NAS8-5407, Modification No. 
9, during t h e  period of l -3 lMay 1966. It i s  an t i c ipa t ed  t h a t  a 
cont rac t  modification w i l l  be required t o  increase  t h e  period of 
per formnce  of t h e  development e f f o r t .  A request f o r  cont rac t  
change i s  being prepared t o  increase the  period of per formnce  from 
" t h i r t y - s i x  (36) consecutive months" t o  " th i r ty -n ine  (39) consecutive 
months". 
change i n  estimated cos t  or fixed f e e .  
t o  accommodate unanticipated problems occurring during t h e  course 
of t h e  cont rac t  e f f o r t .  These problems included rework of t h e  
ac tua to r  p r i o r  t o  systems t e s t ,  due t o  damaged ba l l s  i n  the  b a l l  
sp1ine:and f a i l u r e  of t h e  f lange  on t h e  b a l l  nu t  of the  ac tua to r  
during i n i t i a l  open loop t e s t s .  

This cont rac t  modification w i l l  be requested with no 
This extension i s  necessary 

Although every e f f o r t  was made t o  o f f s e t  t h e  delays 
experienced, it i s  necessary t o  request an extension t o  successfu l ly  
complete t h e  subjec t  con t r ac t .  

1. TECHNICAL PROGNSS 

i.i Pnase I: Gear Motor Development 

0 
Development t e s t s  of the motor a t  -250 F were i n i t i a t e d  

af ter  assembling wi th  t h e  bearings and s e a l s  requi red  f o r  cryogenic 
opera t ion .  During these  t e s t s  the gear motor has experienced no 
d i f f i c u l t i e s ,  and t h e  data which has been taken co r re l a t e s  with t h e  
p red ic t ed  operation a t  -250% using hydrogen. 
of t h e  motor con t ro l  valve has been in t e rmi t t en t ,  experiencing a 
s t i c k i n g  spool.  
t o  i s o l a t e  t he  problem a r e a .  

However, operation 

Additional t e s t i n g  of t h e  valve i s  being conducted 



c 

. 
RESEARCH LABORATORIES DIVISION 

- 2  - 

The performance of the heat exchanger was excellent in 
that it provided -250°F hydrogen at maximum flow conditions while 
operating with only half of the coils in use. 

1.2 Phase 11: Epicyclic Motor Development 

Fabrication of the DYNAVECTOR motor was completed and 
assembly started. The assembly procedure includes the following 
steps : 

1. 
2. Lap mating gears. 
3. Assemble and run motor with fine lapping 

compound to complete gear finishing. 
4. Green run motor for several hours to remove 

rough spots and wear in sliding surfaces. 

Align end caps and install dowel pins. 

This assembly procedure will be completed in June, and 
the motor will be ready for performance testing. 

A test plan has been prepared and is being published. 
Quantities to be measured include: 

1. Stall Torque Characteristics 
2. Stall Torque Efficiency 
3. Torque-Speed Characteristics 
4. Flow Characteristics 
5. Frequency Response 
6. Speed Characteristics 

Other items to be evaluated include: 

1. Wear Areas 
2. Balance Effectiveness 
3. Weak Design Points 
4. Improvements 
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Further analysis on commutation problems has uncovered a 
weak point in the design fabricated. Insufficient commutation 
area exists. In order to verify this study, a set of modified 
end caps and commutation plates doubling the commutation area are 
being fabricated. 
modified items will be assembled and evaluated. 

At the completion of preliminary testing, these 

1 .3  Phase 111: Development of a Photoviscous Technique 
for Fluid Flow Studies 

The test stand has been completely checked out and readied 
for delivery. Drafts of both Volume I, Theory and Experiments and 
Volume 11, Operating Instructions for the Photoviscous Test Stand, 
have been completed and released for final typing and artwork. 

An inventory of all material purchased under this Phase 
has been completed,and all items were accounted for. 

All technical work under this Phase of the contract has 
been completed. 

2. PLANS FOR NEXT PERIOD 

Valve tests will be conducted to identify the course of 
intermittent operation at -250°F. 
using the bull gear from the second actuator and room temperature 
system tests initiated. 

The actuator will be reassembled 

Assembly of the DYNAVECTOR motor will be completed and development 
tests initiated. 

The photoviscous test stand will be delivered, and the final report 
for the photoviscous phase will be published. 



. 

8 RESEARCH LABORATORIES DIVISION 1 

* J 

z W 
VI VI 

m 

W 
I- w A 

z 0 U 

? - 

a 
0 
U 

U 
z 
- 
m 

a. 
z 
U 0 
z 
I- 
U 
J 

> 
W 

z 

! 
I K 

KI- W O  n +  

W K  I-< w w  J O  

9% 

a ,  a t  
U3 

-e - 

* 
n a 
t 
0 
n 

0 

z 

W 

z 
I- 

C 

I 

0 
U 

W 
I- W 

a 
0 U 

"l 

2 

Y) 

I- 

W I 

0 J W 

W 

W I- W 

n 

n 

n 
0 U 

h 
N 

VI 

2 

I 


